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[57] ABSTRACT

This invention provides an apparatus for reproducing
image from a microfilm, in which a microfilm having a

~ negative or positive image is illuminated by illuminating

image and projecting thus illuminated microfilm image
onto a photosensitive member. The reproducing appa-
ratus is provided with a charger for positively or nega-

- tively charging the surface of the photosensitive mem-

ber, measuring device for measuring the light intensity
from thus illuminated microfilm, and charge controller
for selecting the polarity of charge to be given to the
photosensitive member in response to the result of mea-

- surement by the measuring device thereby providing a

positive reproduced image regardless whether the
image on the microfilm is negative or positive. In an-
other embodiment the apparatus is provided with devel-
opment controller for selecting toner for image devel-
opment on the photosensitive member in response to the
result of measurement by the measuring device.

13 Claims, 8 Drawing Figures
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1
IMAGE REPRODUCING APPARATUS

BACKGROUND OF THE INVENTION

1. Field of the Invention
“The present invention relates to an image reproduc-
ing apparatus for obtaining a positive reproduced image
from a microfilm having a negative or posuwe image.

2. Descrlptlon of the Prior Art | '

In an electmphotographlc copying of a microfilm
image, an ordinary image development is employed for
obtaining a positive reproduced image from a positive
microfilm image as shown in FIG. 1A while a so-called
reserved develc)pment is employed for obtaining a posi-
- tive reproduced image from a negatwe m:croﬁlm image
as shown in FIG. 1B. |

The normal development is achieved by charging a
photosens:twe sheet for example an electrofax sheet
having a zinc oxide coating on a substrate in a polarity
“opposite to the polarity of the toner, and applying said
toner onto an electrostatic latent image formed on the

photosensitive sheet. On the other hand the reversed

development is achieved by charging a photosensitive

~ sheet in a polarity same as that of the toner and applying

said toner to an electrostatic latent image formed on
said photosensitive sheet. In such conventional electro-
photographic apparatus it has been necessary to select
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the polarity of charging for the photosensitive member -

according to whether the image on the microfilm is
negative or positive. Such polarity selection has been
conducted manually by switches after the microfilm
image visually identified as positive or negative, but

30

such apparatus has been associated with the troubles of

erroneous or forgotten switching.

' SUMMARY OF THE INVENTION

The originals to be recorded on microfilms are

mostly composed of characters and drawings. In case
such originals are recorded under substantially same
conditions on positive and negative microftlms and

- illuminated by a same lamp, the light transmission of

microfilms having posttive images is approximately 7
times larger than that of microfilms having negative
~ images. It is therefore possible to know the background

or base density of a microfilm by measuring the trans-

mission of an image area of a suitable arbitrary dimen-
sion, and to identify if the microfilm is negative or posi-

‘tive by comparing r.ald base densrty with a determined

value.

The present invention therefore provides an image
reproducing apparatus capable of identifying if the re-
corded image is negative or positive by measuring the
transmission (or reflection) of an image recorded on a
‘microfilm and comparing the measured value with a
- determined reference value, and further capable of con-
trolling the charging unit or developing unit according
to thus obtained identification signal.

Said measurement 1s achieved by 1llum1nat1ng an
image to be reproduced and by measuring the optical
transmission or reflection of the entire image or a part
‘thereof directly or indirectly with a measuring unit
provided with a photoelectric converting element. The
- output voltage of said photoelectric converting element
1s compared with a determined reference voitage, and
whether the image is negative or positive can be identi-

fied from the magnitude relationship of said voltages.
- Said reference voltage is determined according to the
- photoelectric converting element and the base density

2

“of microfilm to be employed. The area of measurement

should preferably be taken as wide as possible in the
image, but it is possible also to measure plural areas in
the image and to use the average value of said measure-
ments. - - |
Now the present invention will be clarified in detail
by the following description to be taken in conjunction
with the attached drawings. :

BRIEF DESCRIPTION OF THE DRAWINGS

FIGS. 1A and 1B are plan views respectively of a
microfilm havrng a positive image and a microfilm hav-
ing a negatlve image;

FIG. 2 is a schematic view of a ‘reader-printer em-

bodying the present invention;

FI1G. 3 is a block dragram of a charge control circuit;
'FIG. 4 is a schematic view of a reader-printer show-

ing another embodiment of the measuring device;

- FIG. § 1s a schematic view showmg an embodiment
of the chargmg device:

FIG. 6 is a view showmg another embodlment of the
present invention; and |
- FIG. 7 1s a block diagram showmg a deveIOpment
control circuit. |

'DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

FIG. 2 shows a reader-printer embodying the present
invention and composed of a lower casing 1 and an
upper casing 2, said lower casing 1 being provided
therein with illuminating means having an illuminating
lamp 3, condenser lenses 4, 5 and a mirror 6. Said upper
casing 2 ts provided therein with an optical system

35 having a projecting lens 7 and a half-mirror 8, a reflec-

tive screen 10, a cassette 11 containing plural copy

~sheets (photosensitive sheets) S 1n a stack, a feed roller

40

12 for sheet-by-sheet advancement of said copy sheets
from the cassette 11, a charger 13 for uniformly charg-
ing said copy sheet either positively or negatively, a

 conveyor belt 14, a developing unit 15 and related ele-

45 .
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ments. Between said condenser lens S and said project-
ing lens 7 there 1s provided a fiche carrier 16 having
paired glass plates for supporting a microfiche and arbi-
trarily displaceable perpendicularly to the optical path.
Said fiche carrier 16 is rendered displaceable along the

upper face of the lower casing 1 thereby bringing a

~ desired image of the microfiche into the optical path..

The reflective screen 10 is displaceably supported by
a crank lever mechanism 17 by means of which the
screen is displaced from an exposure position (full-lined

~ position in FIG. 1) for receiving the light beam re-
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flected by the half-mirror 8 to a position (broken-lined

position 10’ in FIG. 1) for closing an observation aper-

ture 18 of the upper casing 2. Such screen displacing

mechanism 1s already disclosed in detail in the U.S. Pat.
No. 4,054,379, and is activated by a motor in response to
the actuation of an unrepresented copy button. As the
copy sheet S employed is so-called electrofax paper
having a zinc oxide coating on a substrate. When the
apparatus is shifted from the reading mode to the print
mode by displacement of the screen 10 to the aperture
closing position 10, the feed roller 12 is rotated to ad-
vance the copy sheet S from the cassette 11. Said copy
sheet 1s advanced by the feed roller 20 to the charging
unit 13, uniformly charged therein either positively or
negatively, and further advanced by a feed roller 21 to

the conveyor belt 14 which is composed of an endless



belt having plural holes and triangularly supported by
three rollers for driving said belt in the print mode.

Inside said belt there is provided a suction unit 22 for

- supporting the copy sheet on the surface of said belt 14,
whereby said copy sheet S is transported by suction
with said conveyor belt 14. Upon.arrival of the copy
‘sheet at the exposure position, the conveyor belt 14 is

stopped and the lamp 3 is lighted for a determined per-

iod to expose the copy sheet to the i Image on the micro-
film. Upon combpletion of the exposure, the copy sheet
“bearing thereon an electrostatic latent image corre-
sponding to said microfilm image is again transported
- by the conveyor belt 14 to the developing unit 15, then

10
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thereby charging the copy sheet S in a polarlty opposnte'
to that of the toner. Said switch 41 is so structured as to
be actuated simultaneously with or prior to the actua-
tion of the copy start button. Consequently the copy

~sheet is subjeetecl to normal development to prowde a

positive image thereon. .

- In case a microfilm having a negative lmage 1S utlhzed
as the original, the photoelectric converting element 30
provides an output voltage lower than the second refer-
ence voltage to open the AND gate 37 thereby releas-

- ing a "negative” signal, in response to which the switch

- subjected to image development by a developing roller

- 23 with toner of a determined charge, and ejected to a

tray 25 by means of a squeeze-eject roller 24. After said
‘ejection the crank lever mechanism 17 is again activated
to return the reflective screen 10 to the original expo-
- sure position thereby restoring the readlng mode.
Behind the half-mirror 8 provided is a measuring unit
30 having a photoelectne converting element for gener-
ating a voltage signal in response to the light received
through the microfilm image and said half-mirror. Said

- photoelectric converting element should preferably be

prowded with a hght-receiving area as large as possible,
- but 1t 1s also possible to provide plural converting ele-

ments for obtaining an averaged voltage. Such photoe--

- lectric converting element can be composed for exam-
ple of a phototransistor, a photodiode or a solar cell.

~ FIG. 3 shows a charge control circuit prowded with
- an amphﬁer 31 for amplifying the output voltage from
‘the measuring unit 30, a first reference signal generator
32 for generating a first reference voltage signal, a first
comparator 33 for comparing said first reference signal
- with the output signal of the measurmg unit and adapted
to release a logic-1 signal in case the latter signal is
larger, a second reference signal generator 34 for gener-
ating a second reference voltage signal lower than said
first reference voltage signal, and a second comparator
'35 for comparing the second réference signal with the
output signal of the measurmg unit and adapted to re-
lease a logic-1 signal in case the latter signal is lower. In
this manner the first comparator 33 releases a positive
signal 1dent1fymg a positive microfilm image in case the
light intensity received by the photoelectric converting
element 30 exceeds the determined first reference value,

-and the second comparator 35 releases a negative signal

identifying a negative microfilm image in case the light

- intensity received by the photoelectric converting ele-
ment 10 is smaller than the determined second reference

value which is selected smaller than said first reference
value. There are also shown  AND gates 36, 37, 38,
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41 1s shifted to apply a high voltage of a polarity same N

as that of the toner from the high-voltage source 42 to -
the charger 13, thereby charging the copy sheet S in a

‘polarity same as that of the toner. Consequently the

copy sheet S is subjected to reversed development to |

obtain a positive image. |
~Also in case the output voltage of the photoelectric

converting element 30 is lower than the first reference

voltage but higher than the second reference voltage,

the AND. gate 38 is opened to interrupt the copy sheet
feeding by stopping the feed roller 12 and to activate
the display device 43 for adwsmg the difficulty in nega-
tive-positive identification to the operator. |
Such situation is encountered when a speelali.-erlgmal,
such as a:photograph, is recorded on the microfilm, in

‘which case the switch 41 is to be manually selected

30

335

40

45

according to-the visual identification of the microfilm
image by the operator. As ordinary microfilms have a
high gamma value suitable for recording documents
and drawings but not for recording photographs, auto-
matic microfilm image identification can be.conducted
in assured manner even if the difference between the
first and second reference voltages is selected large.

FIG. 4 shows another embodiment of the measurmg
unit, wherein a lens 50 and a photoelectric converting
element 30’ are positioned behind the half-mirror 8 for
receiving the light projected onto and reflected by the
screen 10, thereby indtrectly measurlng the transmission
of the original image. | |

The method of light measurement 1Is however not
limited to the foregoing but can also be achieved for
example by positioning a photoelectric converting ele-
ment in the exposure position and temporarily lighting
the lamp 3 betore the copy sheet is advanced, to said
posttion in the print mode. |

The present invention is applzcable not only to the

' reflection-type reader-printer but also to the transmis-

30

Inverters 39, 40, 41, a switch 42 actuated by the output ™

signals of the AND gates 36, 37, a high-voltage source

43 for applying a positive or negative high voltage
according to the state of said switch 42, and a display

device 44. The above-mentioned first and second refer-
ence voltages are selected according to the photoelec- |

tric converting element 30 and the base density of the
microfilm, and are rendered manually adjustable.
“In case a microfilm having a positive image is utilized

55

as the original in the above-explained circuit, the photo-

-electric converting element 30 releases an output volt-
age higher than the first reference voltage to open the
AND gate 36 thereby releasing the “posnwe“ signal, in

high voltage of a polarity opposite to that of the toner

65
‘response to which the switch 41 is shifted to apply a

~ from the high-voltage source 42 to the charger 13_| |

sion-type reader-printer utilizing a transmission screen,
and the tmage-transfer type COpymg process 1s similarly
usable. e -

FIG. 5 shows an embodlment of the charger pro-
vided with corona electrodes 50a,: 505 and. auxiliary
electrodes 51a. 515 electrically insulated therefrom, said
electrodes being so arranged as to face the photosensi-
tive layer (a) and the substrate (b) of the copy sheet S.
The auxiliary electrodes 51a"at the photosensitive layer
side (a) are connected with the corona electrodes 504 at
the substrate side (b) while the corona electrodes 50q at
the photosensitive layer side (a) are connected with the
auxiliary electrodes 515 at the substrate side (b), and
either one group of. thus connected electrodes is
grounded while the other group recetves a high voltage |
from the high-voltage source 43 through the switch 42.

For negatwely charging the photosensitive layer of
the copy sheet in the foregomg embodiment, the above-
mentioned switch 42 is connected to the negative out-

put termmal of the high-voltage source 43. By advanc- -
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Ing the copy sheet between the corona electrodes 50q,
5006 1n this state, the photosensitive layer a is negatively
charged by the negative corona discharge from the
corona electrodes 50a while the substrate b is positively
charge by the positive corona discharge from the co-
rona electrodes 506b.

. Also in case the switch 42 is shifted to the positive
output terminal of the high-voltage source 43, the pho-
tosensitive layer a and the substrate b of the copy sheet
are respectively charged positively and negatively.
‘Naturally the charger 1s not ltmited to the foregoing
“embodiment but various known chargers are applicable
for the purpose.

- FIG. 6 shows a copying apparatus representmg an-
other embodiment of the present invention, wherein the
apparatus is composed of a microfilm projecting unit
100 and a copying unit 101. Said microfilm prOJectlng
unit 100 is provided with an upper casing 102, a micro-
film feed roller 103, an illuminating unit having a micro-

film illuminating lamp 104 and a condenser lens 105, a 20

. projection lens 107, a first fixed mirror 188, a movable
mirror 109, a second fixed mirror 110 and a screen 111.
- The illuminating unit is composed as in a known micro-
film reader which may be provided with a retrieving
~mechanism. The image of a microfilm F is projected in
enlargement onto the screen 111 through the pro_lectlcn
lens 107, first fixed mirror 168 and movable mirror 109,
‘whereby the operator observes the image on said screen
111 and determines the image to be copied. Then the
- movable mirror 109 is pivoted around an axis 114 to a
chain-lined -position 109, whereby the entire microfilm
Image to be copied is prcjected onto a Fresnel lens 120
through the first fixed mirror 108 and second fixed
‘mirror 110. |
The microfilm in. the 111um1natmg unit 1S rendered
“displaceable for selecting the frame to be copied and,

after said selection, movable at a constant speed by a-

tfeed roller 103 for scanning exposure of the image to the
photosensitive drum, between a film feed reel 118 and a
‘take-up reel 119. A measuring unit 121 composed of a
photoelectric converting element is mounted on a mov-
able plate 112 supporting said movable mirror 121 for
measuring the optical transmission of the microfilm
while traversing the projection light path when said
movable plate 122 is displaced from the full-lined posi-
tion to the chain-lined position. The lamp 104 is lighted
in said displacement, namely during the shift from the
reading mode to the copy mode, and it is turned off

~ when the measuring unit is positioned outside the hght

path. |
The aforementioned Fresnel lens 120 is placed on the
upper face of a lower casing 123 of the copying unit 101.
- Thus, in case of copying a desired frame in the micro-
film, the movable mirror 109 is at first displaced to the
‘chain-lined position 109’, and the microfilm F is moved
at a constant speed by the feed roller 103 while the lamp
103 1s lighted. The optical image of the microfilm pro-
Jected on said Fresnel lens 120 is guided through a slit
124, a mirror 125 and an in-mirror lens 126 and pro-
jected in an exposure station 127 onto a photosensitive
drum 160 rotated at a constant speed. Said drum is
provided with a cylindrical photoconductive layer cov-
ered with a transparent insulating layer. Said drum is
rotated in a direction of the arrow, and is exposed to the
 1image of the microfilm F advanced in synchronization
with said drum. Said drum 260 is at first uniformly
charged positively by a primary charger 128 receiving a
high voltage from a high-voltage source, then subjected
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to. AC charge elimination by a charge eliminator 129
receiving -an AC voltage simultaneously with the slit
exposure of the microfilm image in the exposure station
127, and 1s flush exposed to a lamp 130 to form an elec-
trostatic latent image on said drum. However the
above-explained process may be so modified as to con-
duct a secondary charging step simultaneously with the
image exposure instead of the AC charge elimination or
to conduct the secondary charging step immediately
after the image exposure. |

The electrostatic latent image thus obtained is devel-
oped with a liquid developer in a first deveIOpmg sta-
tion 170 or a second developing station 180.

In the first developing station 170, a hquld developer
171 containing negatively charged toner is elevated by
a pump 172 and emitted from a pipe 173 having a nozzle
174 towards the photosensitive drum 160 thereby con-
ductmg a normal deveIOpment of the electrostatic latent
image. --

In the second develcpmg station 180, a llquld devel-
oper 181 containing positively charged toner 1s elevated

by a pump 182 and emitted from a pipe 183 having a

nozzle 184 towards the photosensitive drum 160
thereby conductmg a reversed development of the elec-
trostatic latent image. There are also provided a devel-
oping tray 190 and a ccntamer 191 for the recovered
developer.

After the image develc-pment the photosensntwe |
drum 160 is subjected to squeezing of excessive liquid
developer without affecting the developed image by a
positive corona discharge by a post-charger 133. A
copy sheet P supplied from a paper feed section 134 by
a roller 135 is brought into contact with the photosensi-
tive drum 160, and, after image transfer by positive
corona discharge from a charger 136, is separated by a
separating belt 137 and guided to a drying-fixing station
138. Said transfer sheet P is advanced at a speed identi-
cal with the peripheral speed of the photosensitive drum
160. |

After image transfer, the photosensﬂwe drum 160 1S

subjected to removal of remaining toner and developer
by a blade cleaner 139 and is thus prepared for the

succeeding 1maging cycle. The transfer sheet P is
heated by a heater 140, then subjected to drying and
image fixing by hot air blown around the heater 140
from a duct 141, and, after the removal of remaining
charge by a charge eliminator 141, ejected onto a tray
145 or an auxiliary tray 144 through an eject roller 142
and an outlet 143. After the image exposure onto the
photosensitive drum, the microfilm is reversed to the
original position. Thus it is possible to obtain multiple
copies from the same original by repeating the forego-

- 1ng procedure, or to obtain a copy of another microfilm

33
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frame through a snmlar operation as eXplalned in the
foregoing. :

FIG. 7 shows a development control circuit, wherein
the elements of the same functions as shown in FIG. 3
are represented by the same numbers. Said circuit is
provided with a pump driver circuit 200 for driving the
pump 172 of the first developing station 170 and a pump
driver circuit 201 for driving the pump 182 of the sec-
ond developing station.

In this circuit, the “positive” sagnal released from the
AND gate 36 drives the pump 172 through said pump
driver circuit 200 to cause emission of the liquid devel-
oper 171 to the photosensitive drum 1690.

On the other hand, the “‘negative™ signal released
from the AND gate 37 drives the pump 182 through
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sald pump driver circuit 201 to cause emission of the

hiquid developer 181 to the photosensitive drum 160. In

this manner there is conducted a normal development

or a reversed development respectively when the mi-
crofilm image is positive or negative, thus automatically

providing a positive reproduced image. In case the
output voltage of the measuring unit 121 is lower than
the first reference voltage and higher than the second

reference voltage, the display device 43 is activated and
the copying operation is prohibited by the output signal
of the AND gate 38.

In the embodiment shown in FIG. 6, it is also possible
to enlarge the function of the apparatus also as a docu-
ment copier by forming the upper casing 102 as a micro-
film copying attachment detachable from the lower
casing 123 and replacing the Fresnel lens 120 by an
original carriage to be reciprocated along the upper
- face of the lower casing 123 in synchronization with the
photosensitive drum 160 when the upper casing 102 is
detached. 210 is a document illuminating lamp.

As explained in the foregoing, the present invention, '
- being capable of selecting the polarity of charging on -

the photosensitive member or the polarity of toner for

- latent 1image development in response to the amount of

light received from the illuminated microfilm, allows to
automatically provide a positive reproduced image
regardless whether the microfilm image Is positive or
negative, thus simplifying the copying operation and
avoiding the errors therein.
Naturally the present invention is appllcable also to
| the copying process utilizing dry toner instead of liquid
~ developer.
What we claim is: _
1. An image reproducing apparatus, comprising:
lllummatmg means for illuminating a mlcrofilm hav-
Ing recorded images therein;
charging means for positively or negatwely charglng
a photosensitive member; |
‘optical means for projecting an image of the micro-
film illuminated by said illuminating means onto
said photosens:twe member;
measuring means for measuring the amount of light
- from the microfilm illuminated by said illuminating
- _means: and |
charge control means for selecting the polarity of
charge to be given to said photosensitive member

In response to the result of measurement by said
measurmg means.

2. An 1image reproducing apparatus according to the
claim 1, wherein said charge control means comprises
- means_for generating a reference signal, comparator

10
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tosensitive member when the measured voltage is lower
than said second reference voltage.

4. An image reproducing apparatus according to the -
claim 3, wherein display means is activated when the
voltage given by said measuring means corresponding

to the measured light amount is positioned between sald
first and second reference voltages.

5. An image reproducing apparatus according to the
claim 1, wherein said chargmg means comprises corona
discharge means. - '

6. An image reproducing apparatus accordlng to the |
claim 1, wherein said charging means comprises corona |
discharge means. | | |

7. An image reproducmg apparatus accordmg to the
claim 1, further comprlsmg a reflective screen on which

- the microfilm image is projected, wherein said measur-
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Ing means is adapted to measure the light reflected by
said screen. | | |
8. An image reproducing apparatus, comprising -
lllummatmg means for illuminating a microfilm hav-
ing recorded images thereon;

charging means fr.)r charging a photosensxtwe mem-

~ ber; o |
optical means for projecting an 1mage of the micro-
- film illuminated by said illuminating means onto
the charged photosensitive member; |

measuring means for measuring the amount of light
from the microfilm tlluminated by said illuminating
means;

develc)pmg means for develcmpmg an electrostatlc |

latent image formed on said photosensitive member
with a positively charged toner or with a nega-.
tively charged toner; and

development control means for selectlng the toner to

be used for image development in response to the
measurement by said measuring means.

9. An image reproducing apparatus according to the
claim 8, wherein said development control means com-
prises means for generating a reference signal, compara-
tor means for comparing the reference signal from said

- reference signal generating means with the output sig-

45
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means for comparing the reference signal from said
reference signal generating means with the output sig-

nal from said measuring means, and means for control-

ling said charging means in response to the output si gnal
from said comparator means.

55

3. An image reproducing apparatus according to the

claim 2, wherein said reference signal generating means
comprises first means for generating a first reference
voltage and second means for generating a second refer-
ence voltage lower than said first reference voltage, and
-said control means being adapted to control said charg-
Ing means in such a manner that the charge to be given
to the photosensitive member when the voltage given
by said measuring means corresponding to the mea-
sured light amount exceeds said first reference voltage
1$ opposite in polarity to the charge to be given to pho-

60
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nal from said measuring means, and means for control-
ling said developing means in response to the output
signal from said comparator means. =

10. An 1mage reproducing apparatus according to the
claim 9, wherein said reference signal generating means
comprises first means for generating a first reference
voltage and second means for generating a second refer-
ence voltage lower than said first reference voltage, and

- said control means is adapted to control said developing

means in such a manner that the toner to be-.employed in
image development when the voltage given by said
measuring means corresponding to the measured light
amount exceeds said first reference voltage is opposite
in polarity to the toner to be employed In image devel-
opment when the measured voltage is lower than said

-second reference voltage.

11. An image reproducing apparatus aeeordmg to the

claim 10, wherein display means is activated when the

voltage given by said measUring means corresponding
to the measured light amount is positioned between said
first and second reference vo]tages |
12. A reader-printer, comprising:
illuminating means for illuminating a microfilm:
first optical means for projecting an image of the
microfilm illuminated by said illuminating means
onto a screen:
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9 . 10
second optical means for projecting the image of the second optical means for projecting the image of the
microfilm illuminated by said illuminating means microfilm illuminated by said illuminating means
onto a photosensitive member; onto a photosensitive member;
charging means for positively or negatively charging charging means for charging said photosensltwe
said photosensnwe member; 5 member;
measuring means for measuring the amount of light measuring means for measuring the amount of light
from the microfilm tllummated by said illuminating ~ from the microfilm illuminated by said illuminating
means; and - - means, |
charge control means for selecting the polarity of developmg means for developing an electrostatic
charge to be given to said photosensitive member 10 latent image formed on said photosensitive member
in response to the result of measurement by said - with a positively charged toner or with a nega-
- measuring means. | - tively charged toner; and
13. A reader-printer, comprising: - development control means for selectmg the toner to
~ illuminating means for illuminating a microfilm; ‘be employed for image development in response to
first optical means for projecting an image of said 15 . the result of measurement by said measuring
microfilm illuminated by said 1llummatmg means means. |
onto a screen; . | : . 3 '."_ * "-'_
20
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39, beofre "same' insert -- the --;

41, delete '""a'" and insert -- the --;

51, delete "if" and insert -~ whether --;

57, after "to" insert ~-- the -

66, delete '"magnitude'';
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-~ operator of the --;
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line 68, after ""to", second occurrence,
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